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ABSTRACT: 

PROBLEM TO BE SOLVED: To obtain a stable functional material excellent in 
storage stability and applicable to various kinds of food and drink without 
causing adverse effects on fragrance, color tone, palatability, etc., by 
homogenizing a mixture containing a functional substance, trehalose, an 
emulsif ier and water. 

SOLUTION: Arabic gum as an emulsif ier and trehalose are added to water and 
dissolved. The solution is sterilized under heating at 85-90°C for 15min 
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and cooled to 40°C. The solution is mixed with a solution prepared by 
mixing and dissolving docosahexaenoic acid(DHA) as a functional substance and a 
medium-chain fatty-acid triglyceride, sucrose diacetate hexaisobutyrate, etc., 
as an emulsif ier. The mixture is pre-homogenized with a homomixer, and 
subsequently the liquid is emulsified with a high pressure homogenizer to 
obtain the objective emulsified functional material. Further, the emulsified 
functional material is spray-dried with a spray dryer, etc., at an inlet 
temperature of 140°C and an outlet temperature of 75<°C to obtain a 
powdered functional material. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention is stability for a long period of time, without excelling in 
the preservation stability of functional material, being able to use for various kinds of eating- 
and-drinking articles, and having an adverse effect on the fragrance of these eating-and- 
drinking article, a flavor, a color tone, palatability, etc. in any way. 

Functionality about the manufacturing method of the emulsification functional material and 
powder functional material which can fully be revealed in more detail, It is related with the 
manufacturing method of the powder functional material drying the manufacturing method of 
emulsification functional material and this emulsification functional material emulsifying the 
mixture containing functional material, trehalose, an emulsifier, and water. 

[0002] 

[Description of the Prior Art]ln order to provide a drink and other foodstuffs with the health food 
which gave the bioactive operation of a cerebral function improving action, a cholesterol 
lowering action, etc. conventionally, for example, Using it for powder, emulsifying functional 
material using the gum arabic solution which is a vegetable natural gum substance solution or 
chemically-modified starch, the emulsifier like dextrin, an excipient, etc., considering it as milk, 
or carrying out spray drying of the milk, and carrying out is generally performed. Oily functional 
material is emulsified using synthetic surfactants, such as sucrose fatty acid ester, a glycerine 
fatty acid ester, and polyglyceryl fatty acid ester, a suitable excipient, etc., and the method of 
carrying out spray drying is also performed. 

[0003] However, the preservation stability of the functional material to contain is bad, and 
causes degradation smell generating, and the milk produced by emulsifying functional material 
under existence of an emulsifier, an excipient, etc. or the powder produced by carrying out 
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spray drying of this milk, for example cannot necessarily be satisfied. 
[0004] 

[Problem(s) to be Solved by the lnvention]The purpose of this invention is stability for a long 
period of time, without excelling in the preservation stability of functional material, being able to 
use for various kinds of eating-and-drinking articles, and having an adverse effect on the 
fragrance of these eating-and-drinking article, a flavor, a color tone, palatability, etc. in any 
way, and is to provide the manufacturing method of the emulsification which can fully reveal 
functionality, or powder functional material. 
[0005] 

[Means for Solving the Problem]This invention persons inquired wholeheartedly that the fault 
should be solved about functional material content milk or powder of a conventional type which 
has a fault like the above. As a result, by adding disaccharide which is produced by carrying 
out zymolysis of the starch, for example and with which glucose was connected in two alpha, 
alpha-1, and 1 combination, i.e., trehalose, in the case of emulsification or emulsification of 
manufacture of powder functional material, It becomes possible to save obtained emulsification 
or powder functional material (it may be hereafter called functional pharmaceutical preparation 
for short) at stability for a long period of time, A fact that it is stable, without having an adverse 
effect on fragrance of various eating-and-drinking articles, a flavor, a color tone, palatability, 
etc. in any way, and functionality can fully be revealed is found out, and it came to complete 
this invention. 

[0006]By emulsifying and drying a mixture containing functional material, trehalose, and water 
in this way according to this invention, It is stability for a long period of time, without excelling in 
the preservation stability of functional material, being able to use for various kinds of eating- 
and-drinking articles, and having an adverse effect on fragrance of such eating-and-drinking 
articles, a flavor, a color tone, palatability, etc. in anyway, and a manufacturing method of 
emulsification functional material and powder functional material which can fully reveal 
functionality is provided. 

[0007] Hereafter, this invention is described still in detail. 

[0008]Functional material in particular that can be used in this invention is not what is 
restricted, For example, docosahexaenoic acid (DHA), eicosapentaenoic acid (EPA), DHA and 
EPA content fish oil, linolic acid, gamma-linolenic acid, alpha-linoleic acid, Oenotherae Biennis 
oil, a BORAJI oil, lecithin, octacosanol, a rosemary, a sage, **-oryzanol, beta-carotene, palm 
carotene, a beefsteak plant oil, a kitchen, chitosan, royal jelly, propolis, and oil-soluble vitamins 
can be mentioned. 

[0009]Trehalose used by this invention cultivates yeast in a grape sugar solution, for example, 
Although trehalose is made to build in a yeast cell body, bacteria can be cultivated in a method 
of separating this trehalose from a biomass, and a grape sugar solution, trehalose can be 
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made to be able to build in culture medium and this trehalose can be manufactured by 
methods, such as the method of separating from culture medium, Commercial trehalose can 
also be used, receiving functional material 1 weight section generally, although the amount of 
this trehalose used can be suitably chosen according to a kind of functional material, a gestalt, 
a kind of emulsifier to be used - about 0.1- within the limits of about 1 - about 50 weight 
sections is preferably suitable about 100 weight sections. 

[0010]Are usable in various kinds of emulsifiers which an emulsifier in particular used by this 
invention is not restricted, either, and are used for an eating-and-drinking article etc. from the 
former, For example, fatty acid monoglyceride, fatty acid diglyceride, fatty acid triglyceride, 
Propylene glycol fatty acid ester, sucrose fatty acid ester, polyglyceryl fatty acid ester, Lecithin, 
chemically-modified starch, a sorbitan fatty acid ester, quillaja extract, gum arabic, tragacanth 
gum, guar gum, karaya gum, xanthan gum, pectin, alginic acid and its salts, a carrageenan, 
gelatin, casein, etc. can be mentioned. 

[001 1]usually receiving functional material 1 weight section, although the amount of these 
emulsifiers used is not restricted strictly and can be changed over a wide range according to a 
kind etc. of emulsifier to be used -- about 0.01- within the limits of about 0.1 - about 10 weight 
sections is preferably suitable about 50 weight sections. 

[0012]According to this invention, emulsification functional material can be easily manufactured 
by emulsifying functional material, trehalose, and water under existence of an emulsifier. 
Powder functional material can be easily manufactured by drying emulsification functional 
material by a suitable drying means. On the occasion of the above-mentioned emulsification, 
sugars, such as dextrin, sugar, milk sugar, grape sugar, a starch syrup, and a restoration water 
candy, can also be blended suitably if needed. These amount used can be suitably chosen 
according to the characteristic etc. which functional pharmaceutical preparation is expected. 
[0013] 

[Embodiment of the lnvention]lf one desirable embodiment of the method of preparation of the 
functional pharmaceutical preparation of this invention is shown. For example, **** emulsifier 
40 weight section and trehalose 40 weight section which were first described above to water 
120 weight section are dissolved, **** functional material 20 weight section described above to 
it is added, emulsification is performed using a homomixer, a colloid mill, a high voltage 
homogenizer, etc., and emulsification pharmaceutical preparation is obtained. It can be 
considered as powder pharmaceutical preparation by drying this emulsification pharmaceutical 
preparation by drying means, such as vacuum drying and spray drying. Thus, the obtained 
pharmaceutical preparation is the functional pharmaceutical preparation excellent in 
preservation stability. 

[0014]The functional pharmaceutical preparation produced by making it above in this way can 
be used for eating-and-drinking articles, such as a drink, a powder drink, a dessert, chewing 
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gum, a hard candy, snacks, fish processing foodstuffs, a meat processed food, and a pouch- 
packed food, for example. Although the amount of the functional pharmaceutical preparation 
used blended with these eating-and-drinking article changes with the kind of eating-and- 
drinking article, gestalten, etc., it can generally be used to eating-and-drinking article 1 weight 
section within the limits of about 0.001 - about 0.1 weight sections. 
[0015]Next, an example is given and this invention is explained still more concretely. 
[0016] 
[Example] 

After adding the gum arabic 200g and 200 g of trehalose to the example 1 water 500g, 
dissolving in it and heat-sterilizing for 15 minutes at 85-90 **, this is cooled at 40 **. another -- 
DHA10g, the medium-chain-fatty-acid triglyceride 30g, and SAIB(shook sirloin 
diacetatehexaiso butyrate) 60g - after adding into previous gum arabic and trehalose mixed 
liquor, preliminary emulsification of what carried out the mixture solution was carried out by TK- 
homomixer. This liquid was emulsified by the pressure of 300 kg/cm 2 with the high voltage 
homogenizer, and the DHA content emulsification pharmaceutical preparation 950g (this 
invention article 1) was obtained. 

[0017]An equivalent amount of glycerin was used instead of the trehalose of reference 
example 1 Example 1, and also the same operation as Example 1 was performed, and the 
DHA content emulsified liquid 950g (specimen for reference 1) was obtained. 
[0018]The glycerin 240g, 20g of polyglycerin monooleate, and 300 g of trehalose were added 
to the example 2 water 400g, and it dissolved in it, heat-sterilized for 15 minutes at 85-90 **, 
and cooled at 60 **. Carry out addition mixing and preliminary emulsification of the liquid which 
dissolved 40 g of octacosanol in the inside chain saturated fatty acid triglyceride 60g while 
agitating this solution by TK-homomixer is carried out, It emulsified by the pressure of 200 

2 

kg/cm with the high voltage homogenizer, and the octacosanol content emulsification 
pharmaceutical preparation 1000g (this invention article 2) was obtained. 
[0019]An equivalent amount of D-sorbitol was used instead of the trehalose of reference 
example 2 Example 2, and also the same operation as Example 2 was performed, and the 
octacosanol content emulsification pharmaceutical preparation 1000g (specimen for reference 
2) was obtained. 

[0020]The drink was prepared according to the formula shown below using the emulsification 
functional material obtained by comparative example 1 Examples 1 and 2 and the reference 
examples 1 and 2. 
[0021] 

example Noof formula1No2No3No4 granulated sugar . 100.0 g 100.0 g 100.0g. 100.0g citrate 
0.2 0.2 0.2. 0.2 Water 900.0 900.0 900.0 900.0 This invention article 1 0.1 - - - This invention 
article 2-0.1 - - Specimen for reference 1 - - 0.1 - [ 1000.3 1000.3 1000.3 ] Specimen for 
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reference 2 — 0.1 total 1000.3[0022]The hot pack of the drink prepared by the above- 
mentioned formula was carried out to a 250-cc juice bottle, and it was saved for three months 
at 37 ** after cooling. Organic-functions evaluation of the fragrance flavor was performed for 
this drink by ten special panelists after preservation. As a result, both No1 and No2 with which 
special panelists' all the members blended this invention article 1 and 2 judged with the 
degradation smell by preservation not being accepted but holding the good fragrance flavor. 
On the other hand, the remarkable degradation smell by preservation judged both No3 and 
No4 that blended the specimens for reference 1 and 2 to be private seal **. Trehalose has the 
effect excellent in the preservation stability of functional material, and this shows that it is very 
useful. 

[0023]20 g of chemically-modified starch, the dextrin 50g, and 20 g of trehalose are added to 
the example 3 water 100g, and it dissolves in it, and heat-sterilizes for 15 minutes at 85-90 **. 
After cooling this at 40 ** and carrying out addition mixing of the DHA content refining fish oil 
10g, it emulsified by TK-homomixer. The mobile minor type spray dryer of NIRO was used, 
spray drying of this liquid was carried out with the inlet temperature of 140 **, and the outlet 
temperature of 75 **, and the DHA content refining fish oil powder pharmaceutical preparation 
95g (this invention article 3) was obtained. 

[0024]An equivalent amount of dextrin (DE10) was used instead of the trehalose of reference 
example 3 Example 3, and also it carried out like Example 3, and the DHA content refining fish 
oil powder 95g (specimen for reference 3) was obtained. 

[0025]The dextrin 45g and 30 g of trehalose of sucrose-fatty-acid-ester [ of HLB15 ] 5g and 
DE10 were added to the example 4 water 100g, and it dissolved in it, and heat-sterilized for 15 
minutes at 85-90 **. After cooling this solution at about 40 **, agitating by TK-homomixer, 
addition mixing of 20 g of the gamma-linolenic acid was carried out, and emulsified liquid was 
obtained. Spray drying of this liquid was carried out like Example 3, and the gamma-linolenic 
acid content powder pharmaceutical preparation 95g (this invention article 4) was obtained. 
[0026]An equivalent amount of sugar was used instead of the trehalose of reference example 
4 Example 4, and also the same operation as Example 4 was performed, and the gamma- 
linolenic acid content powder 95g (specimen for reference 4) was obtained. 
[0027]The powder drink was prepared according to the formula shown below using the 
functional material content pharmaceutical preparation and the powder which were obtained by 
comparative example 2 Examples 3 and 4 and the reference examples 3 and 4. The powder 
drink 50g was paid to the plastic bag, respectively, and it saved for three months at 37 **. 
[0028] 

example Noof formula5No6No7No8 granulated sugar . 42. 4g 42. 4g 42. 4g 42.4g glucose . 
24.024.0 24.0 24.0 citrate . 2.0 2.0 2.0 2.0 vitamin C . 0.5 0.5 0.5 0.5 sodium acid citrate 1 .0 
1.0 1.0 1.0 This invention article 3 0.1 — This invention article 4-0.1 - - Specimen for 
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reference 3 - - 0.1 - The 4~specimen-for-reference 0.1 sum total 70.0 70.0 70.0 70.0[0029] 
The powder drink 7g saved for [ above-mentioned ] three months was diluted with the water 
100g, and organic-functions evaluation of the fragrance flavor was performed by ten special 
panelists. As a result, both No5 and No6 with which special panelists' all the members blended 
this invention article 3 and 4 judged with the degradation smell by preservation not being 
accepted but holding the good fragrance flavor. On the other hand, the remarkable 
degradation smell by preservation judged both No7 and No8 that blended the specimens for 
reference 3 and 4 to be private seal **. Trehalose demonstrates the effect excellent in the 
preservation stability of functional material, and this shows that it is very useful. 
[0030] 

[Effect of the lnvention]According to this invention, it is stability for a long period of time, 
without excelling in the preservation stability of functional material, being able to use for 
various kinds of eating-and-drinking articles, and having an adverse effect on the fragrance of 
these eating-and-drinking article, a flavor, a color tone, palatability, etc. in any way, and is in 
providing the manufacturing method of the emulsification which can fully reveal functionality, or 
powder functional material. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]A manufacturing method of emulsification functional material emulsifying a mixture 
containing functional material, trehalose, an emulsifier, and water. 
[Claim 2]A manufacturing method of powder functional material drying the emulsification 
functional material according to claim 1. 



[Translation done.] 
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